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We are living in an integrated global society. This is true for defense, commercial, political, education, 
and enterprise. Global society depends on complex, distributed engineering systems that can adapt to 
dynamically changing needs of the society. These emerging systems are nonlinear, distributed, global, 
and adaptive to their environment in both time and space, which create emergent behaviors. This can be 
seen in current infrastructure systems, health systems, transportation systems, energy systems, defense 
and security systems, communications systems, supply chains, global manufacturing systems, and 
environmental systems. As technological systems grow, they become more complex. This necessitates 
additional integration of a system’s components into a well-structured entity that can function effectively 
to achieve the overall system goal 
These new engineering systems are generally described as Mega Systems. It is possible to combine 
these systems and make them trans-national; thus providing an opportunity to respond to the dynamically 
changing needs imposed by global events. Consequently, this creates a need for systems architecture that 
will be in effect for the duration of the event, possibly requiring the need to develop new systems 
architecture for the next mission or event.  
This fact is important, as it complicates the systems architecting activities. Hence, architecture 
becomes a dominating but confusing concept in capability development. Unfortunately, the current body 
of knowledge in systems research is not sufficient for effective design and operation of these types of 
systems. There is a need to push the boundaries of technology and Systems Engineering and Systems 
Architecting research both in industry and research universities to meet the challenges imposed by new 
demands. There is an increased uncertainty about systems requirements coupled with continuous changes 
in technology and organization structures. Diverse spectrums of missions and operations require the 
development of system architectures that can adapt and evolve.  
This year’s theme for the Conference on Systems Engineering Research (CSER) 2012 is “New 
Challenges in Systems Engineering and Architecting.” The theme was created to respond to this research 
need and 69 papers have been contributed by systems engineering researchers throughout the world. The 
papers included in this volume of the Procedia of Computer Science contain the edited versions of the 
technical presentations of CSER 2012, held March 19-22, 2012 in St. Louis, Missouri, USA. The 
extended version of each selected paper was reviewed by two referees then revised, edited, and condensed 
to the format herein. The proceedings have five chapters; Complex Systems, Systems Architecting, Model 
Based Systems Engineering, Human Systems Integration and Systems Engineering Applications.  Each 
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part is introduced by a conference co-chair later in the proceeding summarizing the latest developments 
and avenues for future research. 
I would like to once again thank the authors for their contributions to the proceedings and 
presentations at the conference, which enabled the creation of this volume. Further, I wish to express my 
gratitude to all referees for their comments and suggestions for revising the papers and the conference co-
chairs who worked diligently in creating each track. 
 I would like to mention our appreciation to conference sponsors and also thank Sue Turner and 
Latesha Zach for all their help and efforts enabling me to sail smoothly in the organization of this 
conference. 
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